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AIEPHOTO  JXRB&BMEBSim  OF  E88GHSBERIH6  SOILS 

OF 
FULTOK  CCM&Tf  IKDIAHA 

by 

P.  T.  Yeh 


Ihe  engineering  soils  msp   of  Faltoa  County,  ladiaae  which  accompanies 
report,  was  eoapileei  fross  7-iach  2  9-iach  serial  photographs  hsviag 
an  approximate  seals  of  Is 2$ ,000.  the  aerial  photographs  were  taken  is 
July  end  August  1940  in  connection  with  the  United  States  Department  of 
Agriculture  program. 

Aerial  photographic  interpretation  of  the  land  forms  and  engineering 

soils  of  this  county  ^aa  accomplished  in  accordance  with  accepted 

* 
principles  of  observation  end   inference  CI).  Eo  soil  sesples  ware 

collected  specially  £©:i  this  project.  However,  soma  soil  easples 

collected  in  this  area  bj   Johnson  in  his  stady  entitled  "Airphoto 

Interpretation  and  Eagias-vriog  Evaluation  of  Northern  Indiana  Sands*' (2 J 

are  used  in  this  report.  Unfortunately  the  depth  where  the  samples  were 

taken  was  not  clearly  defined  and  in  general  only  one  sample  was  taken  in 

the  specific  site.  Grais  else  caa lysis  and  Atterhury  limifes  were  the  only 

tests  reported  by  Johnson,  ffells  sad  test  boring  data  reported  in  Bulletin 

Ho.  20  entitled  "Ground  Ester  Resources  of  Northwestern  Indiana"  (3)   were 

used  to  verify  the  interpretations  in  Fulton  County. 

Standard  mapping  symbols  developed  by  the  staff  of  the  Airphoto 

Interpretation  Laboratory ,  School  of  Civil  Engineering,  Purdue  University, 

were  employed  to  delineate  land  forms  end  soil  textures.  The  text  of  this 

* 

numbers  in  parenthesis  refer  to  references  in  bibliography. 
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report  largely  represents  an  effort  to  overcoats  the  limitation  imposed 
by  adherence  to  a  standard  symbolism. 

General  soil  profiles  of  topographic  highs  and  lows  for  the  principle 
soils  represented  within  Fulton  County  were  included  on  the  map.  These 
soil  profiles  ware  prepared  by  reference  to  the  "Soil  Survey  of  Fulton 
County"  and  "The  Formaticu,  Distribution  and  Engineering  Characteristics 
of  Soils"  <5)e 

DEoCREFTIOSI  OF  AREA 

2£S£££Sl 

Fulton  County  is  locst&O  in  the  north  central  part  of  Indiana 

(Figure  1).  Th>9  total  area  cf  the  county  is  367  square  miles  (4). 
Rochester  is  tba  county  seat  end  the  largest  city.  A  population  of  16,957 
inhabitants  resided  within  fche  county ,  with  4,333  reported  for  Rochester 
in  the  I960  Census  (6). 

According  to  the  1959  Census  of  Agriculture,  there  were  223,161  acres 
of  farm  land  (about  95%  of  the  county  area)  in  Fulton  County  (7).  flooded 
areas  (about  13.402  acres)  are  generally  confined  to  the  stream  and  river 
valleys  as  shown  on  the  mosaic  in  Figure  2. 
Drainage  Features 

Host  of  Fulton  County  lies  within  the  Tippecanoe  subdivision  of  the 
Wabash  drainage  basin.  Small  areas  (about  ten  square  miles)  in  the 
southeast  corner,  however,  are  in  the  Eel  subdivision  of  the  Wabash  basin. 

The  natusal  surface  drainage  is  best  developed  in  the  area  north  of 
Tippecanoe  River,  where  the  terminal  moraine  Is  well  defined.  As  a  whole, 
the  natural  drainage  is  weakly  developed.  Husaerous  infiltration  basins 
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FIG.  !         LOCATION      MAP      OF     FULTON     COUNTY 
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and  depressions  are  revealed  on  the  drainage  map  (Figure  3).  The  drainage 
of  the  area  south  of  Tippecanoe  River  is  facilitated  by  extensive  dredging 
and  straightening  at  the  stream  channels.  There  are  about  600  miles  of  open 
drainage  ditches  in  the  eounty.  The  straight  alignment  of  ditches  create 
a  strong  rectilinear  drainage  pattern. 

From  the  low  density  of  the  drainage  gullies  especially  in  the  central 
part  of  the  county,  the  indication  of  flat  topography  and  the  veil  drained 
characteristics  of  the  surface  o&terial  can  be  deduced. 

There  are  a  number  of  lakes  in  Fulton  County.  Lake  Manitou  located 
about  a  mile  southeast  of  Rochester  is  the  largest.  This  lake  is  Esore 
than  one  square  aile  in  area  and  is  a  sussEsr  resort  for  the  vicinity. 

Because  of  the  glaciofluvial  deposits  in  Fulton  County,  ground  water 
(3)  is  plentiful  especially  in  the  central  portion  (See  Figure  4).  Shallow 
wells  (less  than  50  feet)  will  yield  adequate  quantities  for  dossestie  use 
in  most  of  the  county  {3), 
Climate 

The  climate  of  Fulton  County  is  continental,  humid  and  temperate. 
In  winter  cold  waves  from  the  west  end  northwest  may  drop  temperature 
drastically.  In  summer  hot  periods  may  occur  occasionally.  However, 
these  temperature  extremes  are  usually  of  short  duration.  Temperature  or 
climatic  conditions  do  not  vary  greatly  within  the  county.  Rainfall  is 
well  distributed  throughout  the  growing  season.  The  wide  variation 
occurring  within  a  season  can  be  seen  from  the  absolute  minimum  and  maximum 
temperatures  listed  in  Table  I.     The  average  precipitation  is  36JL9  inches. 
The  average  amount  of  monthly  precipitation  is  fairly  uniform  as  shown  in 
Table  I  (9). 
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TABLE  1 

NORMAL  MOKTSLY  TE&PERAT3J3E  AMD  PRECIPITATION  AT 

ROCHESTER,  FOLTOJI  COTS?,   IKDIAHA 

{Elevation  779  feat) 


Month 

Tempera 

ture 

Precipltaclon 

Mean 
op 

Absolute 

Hand  won 

op 

Absolute 
MinlB?ua 

Average 

Inches 

Driest  Year 

(1953) 
Irches 

Hettest  Year 
(1905) 
Inches 

January 

27.3 

69 

-20 

2.00 

2.83 

1.84 

February 

28.9 

70 

-21 

1.33 

1.55 

3.56 

March 

37.1 

81 

-  6 

2.47 

2.76 

1.99 

April 

49.7 

93 

14 

3.67 

3.61 

5.04 

May 

60.7 

96 

24 

3.98 

2.80 

8.80 

June 

70. 8 

105 

35 

4.29 

3.06 

4.65 

July 

74.9 

109 

41 

3.71 

3.86 

4.57 

August 

72.9 

105 

35 

3.40 

1.40 

5.01 

September 

65.5 

103 

28 

3.38 

1.80 

4.24 

October 

54.5 

91 

14 

3.07 

1.30 

3.99 

November 

40.3 

81 

-  4 

2.62 

1.14 

4.11 

December 

29.5 

68 

-30 

1.77 

0.84 

2.44 

Year 

51.0 

S   109 

-30 

|  36.19 

26.50 

50.24 

. 
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Physiography 

Fultoa  County  lies  wholly  within  the  northern  moraine  and  lake  region. 
The  area  is  subdivided  infco  two  sections.  The  northwest  and  the  western 
portion  of  the  county  is  included  in  the  Saakakee- lacustrine  section  while 
the  rest  of  the  county  lies  in  the  Steubea  morainal  lake  section  (Figure  5), 

In  respect  to  its  physiographic  situation  in  the  united  States, 
Fulton  County  is  a  part  of  the  Eastern  Lake  Section  of  the  Central  Lowland 
Provinces  (10). 
Topography 

The  topography  of  Fulton  County  varies  from  rolling  morainic  hills  to, 
nearly  level  outwash  plains  and  slightly  depressed  mucky  basins.  The 
majority  of  the  county  however  exhibits  a  very  gently  undulating  topog- 
raphy. The  high  and  more  rugged  areas  are  located  north  of  the  Tippecanoe 
River  and  the  southeastern  comer  of  Fulton  County.  The  surface  of  the 
land  slopes  graduately  to  the  northwest  (see  Figure  6). 

The  most  rugged  area  of  Fulton  County  lies  north  of  the  Tippecanoe 
River.  This  area  which  is  mapped  as  kettle  kerne  moraine  consisting  of 
rolling  hills  and  basins.  Kueh  of  the  land  is  badly  dissected  and  severely 
eroded . 

The  southeastern  p&rfi  of  Fulton  County  exhibits  a  rolling  topography. 
The  highest  elevation  of  Fulton  County  (927  feet  above  sea  level)  la 
located  about  one  half  mile  east  of  Mud  Lake  in  Section  22,  T.30N.,  R.5E. 
Many  lakes  and  ponds  occur  in  thip  region. 

The  central  part  of  the  county  is  occupied  by  s  huge  outwesh  plain. 
The  topography  of  this  flsife  is  extremely  flat.     However,  the 
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inf titration  basins,  mucky  depressions  and  sobs  wind  blown  send  ridges 
breaks  the  aoaoiony  of  the  plain. 

The  Ksaxinkuckee  moraine  extending  between  the  Tippecanoe  River  and 
the  southern  border  of  the  county,  is  very  weak  in  topographic  expression. 
It  has  a  gently  undulating  surface  and  is  only  slightly  more  undulating 
and  higher  than  its  surrounding  ground  moraine.  The  best  caorainic  exhibi- 
tion is  obtained  in  the  portion  immediately  south  of  Tippecanoe  River. 

The  rest  of  the  county  which  is  eapped  as  ground  moraine  exhibits  a 
very  gently  undulating  surface.  In  the  southwestern  part  of  the  county, 
wind  blown  sand  deposit  may  occasionally  create  a  more  rolling  landscape. 

A  few  assail  areas  located  ia  the  saortfcwestern  corner  and  along  the 
western  border  of  the  county  have  a  sand  dune  topography.  Some  of  the 
dunes  have  a  typical  crested  form  but  most  are  irregular  sand  ridges. 
The  sand-ridges  are  generally  narrow  and  are  usually  less  than  20  feet  in 
height. 

The  lowest  elevation  (715  feet)  of  Fulfcoa  County  is  located  in  the 
northwestern  corner  where  the  Tippecanoe  River  leaves  the  county.  Thus, 
Fulton  County  has  a  maxisum  relief  of  212  feet.  However,  the  greatest 
local  relief  is  about  100  feet.  It  occurs  in  the  kettle  kerne  soorsnic  belt 
about  two  miles  south  of  Tiose.  The  average  altitude  of  Fulton  County  is 
760  feet. 
Geology. 

Fulton  County  was  entirely  covered  by  thick  glacial  deposits  during 
the  later  phases  of  the  Wisconsin  glaciation.  Hell  records  show  that  the 
glacial  drift  ranges  from  about  100  feet  to  wore  than  250  feet  in  depth. 
The  drift  is  classified  as  Lagro  Formation  of  the  Gary  Age  by  Wayne. (11) 
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The  deeply  burled  bedrocks  in  Fulton  County  are  of  the  Mississippian 
Devonian  and  Silurian  periods.  The  rocks  of  Silurian  age  lie  below  the 
glacial  drift  in  a  sssall  area  at  the  southeastern  corner  of  Fulton 
County.  The  rocks  consist  of  dolomite,  de-ioaidc  liassfcoue  end  shale. 

The  rocks  of  Silurian  age  are  overlain  by  dolomite,  dolomitic 
limestone  and  sandstone  of  Middle  Devonian  age.  These  bedrocks  occur  at 
depth  in  the  southern  part  of  Fulton  County. 

The  unconsolidated  glacial  deposits  in  the  northern  part  of  Fulton 
County  are  underlain  by  Hew  Albany  and  Antrim  shales  which  belong  to 
Devonian  and  Mississippian  age  (12). 

The  glacial  drift  of  the  Pleistocene  age  varies  in  ferns  and  textures 
throughout  Fulton  County.  Different  deposits  are  overlapped  and  overlain 
by  the  wasting  of  the  glaciers  at  different  tines.  The  deposits  are 
genersliy  sandy  in  texture  except  on  the  south  eastern  corner  where  clay 
rich  depositis  prevailed.  Frominent  topographic  features  resulting  from 
whe  deposition  of  end  moraine  are  observed  in  the  north  and  southeastern 
part  of  the  county.  The  most  outstanding  morainic  feature  is  the 
Max!nkuekee  Moraine  which  is  located  In  the  north  central  part  of  the  county 
on  the  north  bank  of  the  Tippecanoe  River.  The  other  part  of  the 
Maxinkvacfcee  moraine  extends  south  fro©  the  river  toward  Cass  County;  it  is 
topographically  weak  in  expression  and  rather  narrow.  On  the  extremely 
southeastern  pert  of  the  county  lies  part  of  the  prominent  Parkerton 
Moraine. 

A  large  giaciofluvial  sand  and  gravel  plain  is  located  in  the  central 
part  of  Fulton  County.  This  deposit  attends  a  depth  of  150  feet  in  many 
places.  The  deposit  is  named  as  Altherton  Formation  by  Wayne  (11). 


. 
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The  recent  deposits  in  Fulton  County  consist  of  thin  alluvium 
along  all  street  and  rivers,  organically  rich  sand,  silt  and  clay  in 
the  depressions  and  thin  layers  of  windblown  sand  within  the  western 
half  of  the  county. 

The  geological  formation  of  Fultoa  County  may  be  sueaaarized  as 
follows:  (12,13) 

Quatenary  ----------  Recent,  sands,  clays,  gravels. 

Pleistocene,  sands,  clays,  gravels. 
Devonian  end  Mississlppian  -  -  Shale  {Sew  Albany  Aatria) 
Middle  Devonian  -------  Doloeaite,  doloaitic  limestone  and 

sandstone  (Sellersburg,  Jeffersonville) 
Silurian  -----------  Dolomite,  doloaitic  limestone  and 

shale  (Niagaran) 
Ordovican  ----------  Licae  stones,  shales  (Richmond) 

Limestone  (Trenton) 

LAUD  FORKS  A3©  BHB38EBRX1SG  SOUL  AREAS 

The  engineering  soils  in  Fulton  County  are  derived  from  unconsolidated 
materials.  The  unconsolidated  materials  include  glacial  drift,  glaeiel- 
fluvial  deposits,  alluvial  deposits,  eolian  deposits  and  cumulose  deposits. 

Since  the  deposits  of  transported  isaterials  are  far  from  homogeneous, 
variation  should  be  expected.  Therefore,  only  general  properties  and 
profile  of  the  soil  for  each  area  of  different  land form  are  presented  la 
this  report. 
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Glacial  Deposits 

The  usjor  portion  of  Fulton  Comity  Is  covered  by  glacial  deposits 
O'  Viscoaala  Age.  The  londforms  of  this  glacial  deposit  include  ridge 
moraine,  gs->un«s  moraine,  and  esker  and  ksae. 

*•  R*dg*, Moraine .  Fulton  County  has  three  ridge  moraines;  the 
Haxlnkuckee  ssora'ae  occupies  the  north  central  and  the  western  part  of 
the  county.  The  F*-?kerton  moraine  lies  ca  the  southeastern  comer. 
The  Rochester  saoraiao.  a  branch  of  the  Paekerton  moraine,  extends  from 
Rochester  to  the  southeastern  border  of  the  county  (see  Figure  7). 

The  texture  of  the  n  iige  moraine  varies  greatly  froca  one  to  the 
other  and  froe  place  to  plies.  Therefore  they  sre  subdivided  into  five 
groups  namely;  tost  tie  katae  ridge  Eoralne,  granular-textured  ridge  moraine, 
sandy- textured  ridge  moraina,  raediura- textured  ridge  maraiaa  and  clayey- 
textured  ridge  moraine. 

(A)  Kettle  Satae  Ridge  Horafne.  There  are  two  ridge  eoraaic  belts 
mapped  as  kettle  karaa  mora ins  in  Fulton  County.  The  larger  one  which  is 
part  of  the  Maxinkuekea  Kar.oina  lies  north  of  the  Tippecanoe  River.  It 
has  an  area  of  about  nine  u qua re  miles.  The  other  about  one  and  a  half 
square  miles  iu  area  is  located  southeast  of  Rochester  on  the  Rochester 
moraine. 

As  the  E3e»  implied  the  moraine  has  m   kettle  kaaas  topography. 
Kettles  or  depressions  are  surrounded  by  karaes  or  knobs.  The  general 
rolling  or  hilly  relief  is  about  25  feet.  However ,  relief  up  to  50  feet 
or  store  occurs  in  a  number  of  places*  The  topographic  expression  of 
kettle  kssm  moraine  within  the  Rochester  moraine  is  less  rugged  than  thoae 
in  the  north. 
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Because  of  the  different  depositional  form  in  the  kettle  ketae  moraine, 
the  soil  texture  varies  widely.  In  the  high  position  a  lossy  or  fine 
sandy  loss  surface  soil  is  commonly  found.  Due  to  severe  erosion,  the 
surface  soil  may  be  entirely  removed  on  the  sfceep  slopes.  The  subsurface 
soil  of  a  sandy  texture  is  underlain  by  a  gravelly  sandy  clay  loam  subsoil. 
A  stratified  gravel  and  sand  is  generally  found  in  the  parent  material. 
However,  a  lea<r.sy  textured  soil  may  occur. 

In  the  low  position  or  depression  the  loss  and  silt  loam  surface  soil 
may  show  a  laminated  structure  if  undisturbed.  The  subsurface  soil  varies 
from  a  silt  loss  to  a  silty  clay  loam  and  the  subsoil  is  a  sore  plastic 
silty  clay.  Taa  parent  material  is  clay  loam  in  texture. 

The  variation  of  this  deposit  can  be  observed  from  the  well  records 
listed  in  appendix  B.  Records  taken  in  sec.  19,  T.31R,  R.3E.  shows  18 
feet  of  brown  clay  overlying  four  feet  of  gravel  and  11  feet  of  sand  and 
then  a  layer  of  blue  clay  17  feet  thick  and  a  medium  gravel  stratum  of 
18  feet.  Another  well  taken  in  section  20,  T.31N.,  R.3E.  shows  a  sand 
and  gravel  layar  of  36  feet  followed  by  10  feet  of  sand  and  12  feet  of 
blue  clay. 

(B>  Granular  Textured  Ridge  Moraine.  A  few  areas  in  Fulton  County  are 
mapped  as  granular  textured  ridge  moraine.  The  largest  one  (about  five 
square  miles)  is  part  of  the  tfeixinkuckes  Moraine  and  lies  south  of  the 
Tippecanoe  River  in  the  northwestern  quarter  of  the  county  near  Belong. 
Another  large  area  {about  three  square  miles)  is  located  on  the  Parkerton 
Moraine  at  the  southeastern  corner  of  the  county,  east  of  Fulton.  A  few 
small  isolated  patches  are  scattered  along  the  south  central  portion  of 
the  county. 
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The  topographic  expression  of  the  granular  textured  ridge  esoraine 
varies  froat  a  strong  rolling  to  a  pitted  undulating  surface.  Hsny 
depressions  or  basins  of  considerable  eisa  are  scattered  within  this 
mora laic  ridge  region.  The  ruggedest  topography  lies  just  south  of 
the  Tippecanoe  River,  where  local  relief  of  SO  feet  is  not  uacssaao, 
between  knobs  and  basins.  Less  rugged  morainie  expression  is  found  in 
the  revaluing  areas  where  max  toga  local  relief  seldom  is  over  25  feet. 

The  texture  of  this  ridge  saoraine  varies  from  one  place  to  the 
other.  In  general,  it  is  candy  and  gravelly  In  texture  with  considerable 
amount  of  silt  and  clay  {about  25  percent).  The  aoomnt  of  gravel  varies 
not  only  in  s  vertical  profile  but  hcriscntally  as  well.  The  granular 
nature  of  the  deposit  can  be  deduced  from  the  location  of  many  gravel 
pits  in  this  morainie  region  as  shown  on  the  soils  sap.  The  erea  south 
of  the  Tippecanoe  River  can  be  considered  as  less  gravelly  bacause  of 
the  absence  of  gravel  pits. 

The  soil  profile  in  the  high  position  of  the  granular  textured 
ridge  noraine  consists  of  a  loam  to  sandy  loasa  surface  sell,,  with  a 
sandy  loam  to  gravelly  sandy  clay  loam  subsoil.  The  pareat  saaterisl 
ranges  from  lots  till  to  gravel  and  sand  ndxtnars. 

The  textures  of  the  deposits  in  the  topographic  low  position  is 
somewhat  finer.  The  loss  or  sandy  loam  surface  soil  is  underlain  by  a 
loam  or  clay  loam  subsoil.  The  C-foorisoc  is  most  likely  to  be  a  loam  or 
clay  loam  till. 

Test  site  Bo.  1  taken  at  a  depth  of  three  feet  consists  of  4.6  percent 
of  gravel t  79.4  percent  of  sand  and  16.0  percent  of  fines  (See  Appendix  A). 
It  Is  classified  as  a  A-2-6  soil  by  the  MSEO  Classification  or  a  SC  soil 
by  the  unified  classification.  Samples  taken  at  a  depth  of  six  feet 
indicate  a  decrease  of  gravel  and  sand  but  the  increase  of  fines  are 
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costly  silt  size. 

Well  records  taken  nearby  in  sections  B  and  9  ,  T.SIH.^  R.1R., 
show  more  clay  in  the  profile.  The  reader  must  realise  that  the  well 
log  description  is  in  general  a  visual  term  recorded  by  a  layman.  Well 
records  in  section  15,  T.29H.,  R„3E.9  show  that  there  is  ten  feat  of  saodi 
and  gravel  overlying  36  £eet  of  blue  clay. 
(C)  Sandy  Textured  Ridga  Moraine. 

The  major  portion  of  the  ridge  moraine  in  Fulton  County  is  sandy  in 
texture.  The  main  body  of  this  deposit  lies  in  the  Maxlnkuckee  Moraine 
along  the  western  half  of  Fulton  County.  Another  large  segment  is  located 
in  the  southeastern  corner  of  the  county  south  of  Rochester. 

The  topography  ranges  from  undulating  to  rolling.  Surface  drainage 
is  poorly  developed.  A  pitted  expression  or  Infiltration  basins  are 
found  in  many  areas.  In  general  the  landscape  is  more  rugged  in  the  portion 
north  of  the  Tippecanoe  River.  Local  relief  of  about  50  feet  in  taagnitude 
is  common  along  the  drainage  chamois.  The  topographic  difference  between 
the  ridge  moraine  and  the  ground  moraine  in  the  western  part  of  the  county- 
south  of  the  granular  textured  ridge  moraine  is  inconspicuous .  Tie  surface 
roughness  in  many  places  may  be  attributed  to  windblown  sand  deposits. 
Local  relief  is  generally  about  five  to  ten  feet  and  seldom  over  25  feet. 
The  topography  is  much  more  subdued  toward  the  south. 

The  morainic  expression  of  the  Rochester  Moraine  is  rolling  in  the 
north  and  undulating  toward  the  south.  The  maximum  local  relief  occurs 
west  of  Lake  Manitou. 

The  surface  soil  in  this  region  is  influenced  somewhat  by  the  wind- 
blown sand  deposits  from  the  west.  The  topsoll  ranges  from  a  fina  sandy 
loam  to  sand  with  sandy  loam  or  sand  subsoil.  The  unweathered  material 
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veries  from  a  clay  iosts  to  a   sandy  loam.  The  soil  profile  in  Che  low 
topographic  area  shows  a  finer  texture.  The  uurface  soil  varies  fro© 
a  sandy  loam  tc  an  organic  loara.  Sandy  loses,  sandy  clay  icst>.  or  clay  loam 
is  found  in  the  B-horison.  The  parent  material  reages  frcs;  clay  to  city 
Loan. 

Soil  samples  taken  frota  sites  Ko.  2,  35  9,  1C  aed  11  illustrate  that 
the  sand  confcect  ranges  from  70  to  84  percent  whiJie  the  fit.e  fraction 
varies  from  14  to  28  percent.  The  samples  are  all  classifies  as  sand 
clay  soil  except  at  site  Ho.  10  as  SM  soil  by  the  unified  classification, 

Well  records  taken  at  section  6  T,3C3.,  P., IE,  northeast  of  Bruce  Lake 
show  the  variation  of  the  soil.  At  site  on  SW%,  HE%  the  first  14  feet  of 
material  is  said  and  stony  clay  followed  by  blue  stony  clay.  At  site  S£%, 
HE%  blue  clay  «as  recorded  for  a  depth  of  30  i:eet  underlain  by  2$  feet  of 
sand  and  gravel.  Many  well  records  in  this  region  registered  the  upper 
layer  (from  30  to  54  feet)  as  blus  clay  underlain  by  sand  and  gravel. 
0)     Medium  Textured  Ridge  Hor elite 

The  raediua  tantured  ridge  moraines  are  located  in  the  southern  tip 
and  the  very  northeastern  portion  of  the  Haxiakuekee  Moraine.  Small 
areas  on  the  ?£ckerton  Moraine  loc^i&ad  at  the  southeastern  corner  of  the 
county  are  included  in  this  category . 

The  topography  is  somewhat  subdued,  undulating  to  rolling  landscapes 
prevail.  The  cost  rugged  land  occurs  on  the  northern  border  of  the  county 
where  msxlotsra  local  relief  reaches  50  feet.  Surface  drainege  development 
is  more  advanced  then  in  the  sendy  textured  area.  However,  occasional 
infiltration  besins  stilJ.  occur. 

The  soil  texture  of  this  area  Is  scsiawhat  leas  eandy  and  more  silty 
than  that  of  the  sandy  textured  area.  The  surface  soil  Is  loam  or  sandy 
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loam  la  the  high  topographic  positioner  The  subsoil  ranges  from  a  clay 
loan*  to  a  sandy  clay  loam  ace  the  parent  material  varies  from  clay  loom 
to  sandy  clay  loam.  Organic  loan,  to  organic  silty  clay  loam  say  be 
found  on  the  surface  in  the  lot?  topographic  positions.  It  is  underlain 
by  a  silty  clay  to  clay  subsoil  and  a  clay  loam  to  day  parent  material. 

No  soil  samples  of  this  area  were  obtained.  However,  soil  sample 
Ho.  16  of  Cass  County,  taken  three  miles  south  of  the  county  border  is 
similar  C14).  The  B-horizon  obtained  two  to  four  feet  below  the  ground 
has  48  percent  sand  and  46  percent  fines.  The  parent  material  taken 
from  four  to  six  feet  show  a  decrease  of  sand  content  to  45  percent  and 
an  increase  of  fines.  Well  records  taken  in  section  3.,  ?,311,  R3E. 
indicates  the  deposit  is  yellow  and  blue  clay  aome  SO  Seet  in  depth. 

The  clayey  textured  ridge  cor sine  is  confined  to  the  L'aek. 
Moraine  located  in  the  southeastern  corner  of  Fulton  County.  It   is  about 
ten  square  mites  in  area. 

The  topography  of  this  arao  varies  from  undulating  to  roiling. 
MaxicwB  local  relief  seldom  reaches  50  feet.  Surface  drainage  is  well 
developed  in  tie  more  rolling  area.  However,  a  number  of  Infiltration 
basins  still  occur  in  this  region.  Sigh  clay  content  occura  in  the  surfac 
layers  and  mors  granular  material  may  be  found  at  depth.  A  well  record  ia 
section  23,  T.3CN.,  R5E.,  shows  15  feet  of  yellow  clay  overlying  15  feet 
of  gravel  whic}i  ia  turn  is  underlain  by  11  feet  of  blue  clay.  In  section 
30  T.30H.,  R.53.,  25  feet  of  gravel  is  overlein  by  a  30  foot  layer  of 
yellow  clay. 

The  soil  profile  is  derived  from  the  clayey  material.  2n  the  high 
area  a  loam  to  clay  loam  surface  soil  is  underlain  by  a  clay  loaia  to  clay 
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tester ial.  The  subsoil  varies  frca  silty  clay  to  clay.  The  parent 
material  in  this  region  is  clay  till. 

2.  Ground  Moraine.  About  one  third  of  Fulton  Cooaaty  is  occupied 
by  ground  mora  ice  deposits.  The  drift:  deposits  are  predominantly  loam 
and  fiuki  sandy  loam.  They  are  discussed  In  two  separate  groups. 
(A)  Sandy  Textured  Ground  Moraine.  More  than 
Fulton  County  is  sapped  as  sandy  textured  groua 
lies  la  the  southwestern  quarter  of  the  county, 
on  the  eastern  half  of  the  county  adjacent  to  tl 
sandy  surface  texture  of  this  group  is  likely  c 
blown  fvrou  the  west. 

The  topography  of  this  region  is  very  gent 
relief  generally  is  less  than  ten  feet  in  magni 
surface  drainage  system  and  the  shallow  infiltn 
indicate  the  somewhat  porous  nature  of  the  depo: 

The  soil  profile  of  sandy  textured  ground  i 
of  the  ridge  Moraine  except  that  the  A-horlson  : 
loassy  lu  texture.  In  the  low  topographic  area  the  textures  of  the  upper 
layer  are  more  silty  awi  clayey  than  Chat  of  the  ridge  moraine.  The 
surface  soil  varies  from  a  loam  to  an  organic  silt  loam.  The  subsoil 
ranges  from  clay  loam  to  silty  clay.  The  parent  material  is  clay  loam  or 
clay. 

Soils  sampled  at  site  Hos.  12,  13,  14  and  15  by  Johnson  (2)  reveal 
the  sandy  textured  surface  soil.  The  sand  content  ranges  from  74  percent 
to  92  percent.  A   soil  sample  taken  in  Cass  County  at  site  Ho.  18  (14) 
also  is  representative.  The  sample  obtained  between  one  to  three  feet 
from  the  surface  contains  72  percent  sand  and  22  percent  fines.  The 


sine  is  similar  to  that 
thicker  and  a  little  more 
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C-horison  taken  free,  four  to  six  feat,  is  c&tftoseU  of  30  percent  sand  and 
32  $erceafc  flue. 

Wall  records  also  indicate  the  effect  cf  *.iud  blown  eieed.     For  exaaple, 
in  Sk*fe,i.oa  20  ?.3GN. ,  §*3E.P  &ere  are  five  feet  of  yellow  clay  oa  13  feet 
of  fear*-  blue  sandy  clay.     In  section  28,  27  feet  of  &esd  is  fcaat?.  overlying 
seven  feet  of  clay  bet  in  section  30  only  four  feet  of  sand  Is  found  on 
top  of  17  feet  of  yellowish  c 

W    Medlua  Textured  Grocnd  M    aigf: .     :.c-.i  thai   one  sixth  of  Fnltea  County 
is  sapped  as  sfediua  texttsred  ground  morelae.     The  aain  body  lies  on  the 
nor&heastcrtt  ttfuarter  of  the  county.     Otaer©  otxur  net,;-  that  south  border  of 
the  cotsaEy. 

The  landscape  in  tl 
Influence  of  windblown  send  ia  this 

The  soil  textures  of  the  saediut. 
moraine  are  essentially  the  saisa*     I! 
effect  on  £tee  rubdued  topogra 
thicker  than  that  of  the  ridgo  norafj 
clay  than  in  the  area  of  ridgi  eora/. 

Soils  seaplcd  at  site 
sand  and  25  perce&i  of  fines  s&  a  £  1  two  feet 


sty  gent       undulating  plain*     vrsc; 
ioa  is  t.inur, 

stared  rid;je  eoraine  and  ground 
?er,  because  of  the  less  -regional 

ground  bo- raise.,  the  A-be?. Isot  is 
The  pareut  material  contains  aare 


percent  of 

JUT  fSSC. 


Cass  County  soil  saaples  takes  hy  Sector  and  Yea  £14)   at  site  So,  10 
{about  two  Biles  south  of  Fulton  County)  reveals  edie  following^     The 
B-horison  stseple^  between  a  depth  of  1.5  to  2  .,5  f«et  is  cosposed  of  40 
percent  of  ssnd  end  55  percent  cf  £iaes»     The  parunt  saterlai  takea  st 
a  depth  feoo  2.5  to  3*5  feet  7-*  lew  the  surface  hua  44  percent  sand  and 
49  percent  of  fines. 
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Soil  eatable  No.  6  taken  ia  Kosciusko  Comity  located  just  east  of 
the  eastern  border  and  about  2,7  miles  south  froa  the  north  border  of 
Fulton  County  shot?®  a  scaewhat  coarse  texture  (15).     The  scarceness  of 
the  deposit  say  be  attributed  to  the  proslaity  of  fcb-j  outwash  pi&ln.     The 
B-hort;:oo  obtained  at  a  depth  of  one  to  two  fest  'ise'iow  the  ground  surface 
ccntaias  19  percent  gravel,   33  percent  sand  aad  43  percfca:  fines.     The 
C~hori'.;on  taken  three  to  four  feet  below  the  aurfsee  shows  a  alight 
decrease  of  gravel  {14  per  an  lacrosse  of  S&&1  {46  percent) .     Another 

site   0.3c*  5)  ia  Sbsciosk  ;abcu  about  one  half  Kilo  from  section  I 

T.30K.  .  Eo4B.,.   is  «ore  clayey  £hau  she  previous  site.     The  5-horlson 
{I  to  2  feet  frous  surface)  has  6  percent  gravel,  27  percent  sand  end 
67  percent  fines.     The  C-horicon  taken  four  fact  below  the  surface  is 
conposeid  of  9  percent  grave*,,   33  ptsreect  of  sand  .2nd  58  percent  finets. 

fc'V.I!  records  show  that  suray  in  (ravel  aad  clay  lay* re 

occurred  in  this  region.  Gravel  layers  are  for-od  at  a  depth  of  10  to  40 
feet  f-.o©  the  grouod  surface.  For  esaeple,  records  tafcsn  in  section  23, 
T.28S.     R.2R.9  shew  three  feet  of  gravel  under la 1  7  feet  of  brotJcisb 

clay  which  overlies  four  feet  of  blue  clay,  a  four  foot  layer  of  gr» 
and  a  r.isick  strata  of  blue  Wells  dri!  Ln  section  2,  ¥.308.,  R. 

shows  13  feet  of  gravel  la  sandwiched  between  28  feet  of  yellowish  clay  and 
17  fee::  of  bias  clay. 

Bakers  arA  Kaaes.     Hauy  katee  deposits  occur  in  Fulton  County. 
They  occur  aaiuly  in  tfet  kettle  tense  ridge  esoreinie  belt  aad  have  been 
discusir^d.     Only  a  few  soai'i.  ones  are  scattered  in  the  ground  ooraine 
region  near  Kowatma  and  Fulton,     There  is  only  es*s  ealcur  in  Fulcon  County. 
It  is  located  southeast  of  Rochester  end  west  of  Lake  Ksnitou.     It  is  about 
one  nlile  la  length  and  ia  naasd  as  "Big  Hill,,"     The  eaxiouai  local  relief  is 
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about  une  hundred  faet  above  the  adjacent  outvash  plain  to  the  east. 
The  granular  texture  of  this  deposit  is  confined  by  the  presence 

of  gravel  pit*.  The  soil  profile  Is  essentially  the  aao&  as  that  of  the 
kettle  kaioe  ridge  raoralce.  Therefore,  no  separate  profile  Is  developed 
for  this  land  forts. 
£k£E£i  i  Deposl  gt 

About  was  quarter  of  the  area  of  Fulton  County  Is  covered  by  fluvial 
deposits.  These  water  -deposited  Materials  occur  iia  the  fortn  of  outsash 
plains ,  sluiceways,  terraces  and  alluvial  plaias. 

1.  Pufcwash  Plains.  Tim  najorlty  of  the  fluvial  deposit  is  in  ihs 
feca  of  an  outvash  plain  or  sluiceway.  The  aaln  body  lies  along  t'ag 
Tippecanoe  River  and  Chip^evascefc  Creek  in  the  central  part  of  Che  county. 
The  outwash  plain  deposits  are  divided  Into  five  textural  groups  namely  g 
gravelly  cust;.*asfc  plain*  sandy  outussh  plaia,  gravelly  with  fine  outwash 
plain,  highly  organic  sesdy  out&ssh  plain  atd  hi|      genie  gravelly 
outwaeh  plain, 

(A)  grave lly  (tetwash  gle1.fr..  The  grevaliy  cutuash  plains  occur  uialely 
In  the  eastern  half  of  Fulton  County.  Only  s  i<m   snail  areas  It      between 
Leltera  Ford  aa«i  PersBi&g;  end  an  &re&      cwc  miles  eaat    Jewaana  are 
Bspped  a*   gravelly  o«t«r#th  plains  in  the  eastern  half  of  the 

photo  pattern.  Infiltration  baslsie  ar<i  nus&rous  and  many  current  sears 
occur.  The  surface  of  the   oatwash  pla?*n  varies  i'roei  gently  rolling  to 
nearly  level.  Steep  slopes  occur  around  the  iuf titration  basins. 

The  e;.r&c«  soil  of  this  region  nay  have  been  influenced  by  soste 
windblown  aand  deposits.  It  is  a  fiaa  sandy  loan  in  texture.  The  sub~ 
surface  soil  varies  froaa  loaa  to  sand  and  the  subsoil  is  a  gravelly  clay  loa©. 
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Stratified  grs'Ail  and  asad  Is  fouasS  at  a  $.&&$&  froa  two  to  fousr  feet  feaaa 
the  surface.     l»a  the  low  arae   the  surface  soil  varies  froii  lose  tc  flue 
sandy  'Issb  la  texture.    The  subsoil  in  a  sandy  gravelly  clay  loam.     The 
stratified  gravel  and  sand  occur  below  a  depth  froa  2.5  to  8  feet. 

The  wall  r-seords  in  this  region  verified  the  gravsily  nature  of  thia 
deposit,     lis  seetion  16,  T.3C.C,  £.3E.a   the  else  on  KB%,  BE%,  show  25  feet 
of  dirty  esai  &m  gravel  on  13  feat  of  el&ea  sand  oud  gravel.     At  another  site 
in  this  section  there  is  33  feat  of  coarse  gravel  overlying  15  fet 
bluish  slay.     Xa  section  36,  T.3lfi.v  a.  :i*e  top  25  feet  is  recorded  as 

hard  brownlsSi  g.:f.i:-al  oa  9  feet  .grayish  clay  which  in  turn  io  under- 

lain by  8  feat  of  gravel  Aa-5  8  feet  c  id.     Xn  the  eastern  part  of  the 

area  wells  drilled  at  she  Wikt  HK%  ia  a  .318.,  £.33.,  shows  t 

the  tots  19  foot  I&yer  is  a  red  grav<a  .ad  with  clay  on  18  feat  of  white 

sand. 

0}     Sisadj;  JPjLala.  .'. :  :sh  plains  occ^r  exclusively  on 

the  we  lalf  of  Fultoc  y.     The  neln  body  io  located  along  the 

Tippecanoe  River  ia  the  no  .era  quarter  of  ihm  county.     1  fes?   ;*ill 

deposits  lie  be&eau  Kewanaa  tad  ?ultoa  and  suae  along  Sreesy  Create. 

y  varies  fron  undulating  to  level*     The  surface  is  more 
Irregular  to  the  northwest  ec'taar  where  wind  blown  sand  deposits  affect 
the  sandy  outwash  plain  along  the  Tippecanoe  River.     A  naefeer  of  large  sand 
dunes  are  delineated  on  the  tsep.     The  infiltration  basins  are  not  mi  extensive 
as  ©a  'cite  gravelly  outvash  pie  la.     Current  scars  occur  only  sparingly.     Prom 
the  airphoto  the  surface  appears  such  saoother  than  that  of  the  gravelly 
outwasfr  plain. 


• 
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The  soil  profile  of  the  saady  o& swash  plain  consists  of  a  lossy  fine 
Mod  surface  soil  with  fine  sassd  and   seed  subsurface  soil.  The  subsoil 
in  the  high  position  usually  consists  of  a  fairly  cobeslv?  fine  sand  scans 
alternating  with  layers  of  loose  sand.  The  unweather&d  layer  is  conposed  of 
loose  sand  and  fine  send. 

Soil  senpias  taken  at  site  So.  7  at  a  depth  frees  3.5  -  4.0  fees  by 
Johnson  shows  tact  the  3anple  contains  2.6  percent  gravel,  94.8  percent 
sand  and  2.6  percent  fines.  It  is  identified  as  a  poorly  graded  sand. 
At  site  Mo.  S  soil  taken  fron  the  surface  down  consists  of  1.4  percent 
gravel,  93  percent  sand  und  5.6  percent  fines.  This  nosplastic  material 
is  also  identified  as  poorly  graded  sand. 

(C)     gravelly  with  Fines  Oataaah  Plain.  Five  seal!  areas  are  sapped  as 
gravel iy  with  fines  oufjash  plains.  The  largest  one  (about  one  square 
aile  in  area)  lies  about  three  ailes  northwest  of  Fulton.  The  others  are 
located  about  one  and  3-ae-ualf  miles  east  of  Kevanna,  about  oas  nile  south 
of  Grass  Creek  and  less  than  one  half  sails  west  of  Deiong. 

This  regisu  lies  slightly  lower  ifean  the  surrounding  morainic  ereue. 
the  topography  is  characterised  by  a  gently  rolling  to  undulating  surface'. 
Surface  drainage  is  almost  absent.  However,  slight  depressions  serve  as 
infiltration  basins. 

The  soil  in  this  group  as  the  ncote  implied  contains  soma  fines,  Xa 
the  high  positions,  a  fine  sandy  loan  surface;  soil  is  underlain  by  a  heavy 
sandy  loan.  The  subsoil  is  a  sandy  sai   gravelly  clay  loan.  The  parent 
naterial  is  gravel  and  sand  nixed  with  sons  sil£y  aud  clayey  material. 

In  the  lea  topographic  areas  the  surface  soil  is  sn  organic  loan. 
The  subsoil  is  loan  and  changes  into  silt  logos  and  then  to  a  gravelly  clay 
loan. 
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Highly  Organic  Topsoll  Gravelly  Oatwosfa  Plata.  This  deposit:  is 
associated  closely  with  the  gravelly  ou£»esh  plains.  They  occur  mainly 
In  the  eastern  half  of  tha  county.  However,  the  deposits  are  concentrated 
within  a  few  ailes  northeast  and  southwest  of  Rochester. 

The  topography  of  these  areas  is  extresely  level.  The  airphoto  shows 
a  more  uniform  gray  tone  which  Is  darker  than  the  slightly  higher  gravelly 
outwesh  plain  but  lighter  than  the  muck  deposit.  The  infiltration  marks 
and  current  scars  are  entirely  absent.  Due  to  the  low  topographic  position 
this  deposit  occupies,  the  water  table  is  relatively  high  and  a  surface 
drainage  system  has  not  developed. 

On  the  slightly  higher  areas  the  stnrfaee  soil  varies  from  an  organic 
silt  loam  to  an  organic  sandy   loam.  The  organic  materiel  decreases 
rapidly  with  depth  and  the  subsoil  is  else  saiga  texture  as  the  surface  but 
without  organic  tssterial.  In  the  8-boeison  where  clayey  materials  are 
accumulated;  the  texture  ranges  from  silty  clay  loom  to  sandy  clay  loam. 
The  parent  material  found  two  to  three  end  one  half  feet  from  the  surface 
is  a  calcareous  gravel  and  coarse  sand.  Sn  the  low  topographic  areas  the 
soil  profile  is  essentially  the  same  as  mentioned  above  except  that  Che 
surface  atsd  subsurface  soils  see  thicker  end  a  gravelly  clay  loam  or  sand 
and  fine  gravel  say  be  foun£  in  the  subsoil* 

(E)  Highly  Organic  Topsoil  Sandy  Outwash  Plain.  These  deposits  lie 
exclusively  on  the  western  half  of  Fulton  County.  They  are  associated 
with  the  sandy  ouswssh  plains.  The  main  body  lies  along  Mud  Creek  between 
Rochester  end  Sewanaa.  It  is  almost  a  continuous  plain  broken  only  by 
muck  channel e  and  basins. 

The  topography  of  this  deposit  is  extremely  flat.  Only  very  minute 
changes  of  elevation  occur  between  the  high  end  low  areas.  The  land  is 
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only  about  five  feet  higher  than  the  aaick  cstanuels  or  basins..  The  airphoto 
pattern  of  the  area  reeemhlaa  a  till  plain  pattern  overshadowed  by  a  more 
or  less  uuifona  gray  tone  (see  Figure  8).  The  gray  tone  of  ehis  deposit 
is  a  result  of  bi$h  organic  contect  on  the  topsoil  and  a  high  water  table. 

Soil  profiles  of  this  deposit  on  the  slightly  high  ground  consists  of 
an  organic  sandy  loam  to  an  organic  lossy  sand  top  soil,  a   loamy  sand  to 
sand  subsoil  and  fine  send  to  sand  parent  material.  In   the  typographic 
low  positions,  the  surface  soil  is  high  in  organic  eaatter.  'in  the  undisturbed 
areas  the  upper  two  to  three  miles  is  a  black  colored  lossy  muck.  High 
organic  loam  or  sandy  loam  follows  to  a  depth  from  16  to  27  inches.  The 
organic  content  of  the  topsoil  is  much  higher  than  that  in  ths  high  positions. 
Fine  sand  is  found  in  the  subsoil  and  calcareous  loose  fine  oaad  occurs  in 
the  C-horizon. 

*•  TorraaBg ,  A  river  or  stream  terrace  is  defined  as  a  bench  like 
deposit  derived  by  fluvial  action  within  the  river  valley.  Since  the 
material  is  sorted  by  water,  stratification  of  the  material  is  evident. 

In  Fulton  County  there  are  few  terrace  deposits.  The  only  area  which 
can  be  classified  as  a  terrace  lie  on  the  north  bank  of  the  Tippecanoe 
River  about  one  ami   one  half  miles  north  *?aot  of  Pershing,  a  definite 
break  between  Che  upland  can  be  observed  on  the  airphotos.  Since  the  area 
is  very  smell  and  the  texture  is  similar  to  the  surrounding  gravelly  out- 
wash  plain,  no  separation  is  attempted  for  the  soil  map. 

3.  Alluvial  Plains.  Alluvial  plains  ia  Fulton  County  are  confined  to 
the  Tippecanoe  River.  The  alluvial  plain  is  rather  narrow  with  a  maximum 
width  of  about  one  half  mile.  The  continuity  of  the  alluvial  deposit  is 
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FIG.  8.        AIRPHOTO      PATTERNS     OF     HIGHLY     ORGANIC     TOPSOIL    SANDY 
OUTWASH     PLAIN     AND     GRAVELLY     WITH      FINES     OUTWASH     PLAIN. 
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broken  by  stuck  channels  aad  outassh  plains  3£  the  eastern  portion  of  the 
river, 

iioat  of  tae  alluvial  plains  have  flat  to  nearly  level  surfaces. 
Ratural  levees  say  be  developed  in  sone  areas.  Abandoned  channels  or 
channel  scars  aecus-  In  a  nusber  of  places.  The  dark  airphoto  tonality  in 
these  areas  is  Indicative  of  the  high  vater  table.  The  alluvial  plains  In 
Fulton  County  are  eta  inly  forested. 

The  texture  of  the  alluvial  deposits  varies  greatly  brch  horizontally 
end  vertically  frou  one  place  to  the  other.  Coarse  textured  sandy  deposits 
are  located  near  the  natural  levees.  The  surface  soil  varies  frees  loan, 
sandy  least  to  lossy  sand.  The  underlying  layers  are  also  extremely  vari- 
able .  Sassiy  loan,  loeny  fine  sand  and  sand  wifch  gravel  ars  the  possible 
textures.  San3,  silt  and  fine  gravel  are  usually  found  at  depth. 

So  the  low  topographic  areas  high  organic  asterial  accumulates  on  the 
surface.  The  subsoil  ranges  from  loan  to  fine  sand,  stratified  sand,  silt 
and  gravel  are  found  at  depth. 
Bel tan  Deposited  Hater lal 

Solias  deposited  mateiial  in  Fulton  County  la  United  to  windblown 
sand  deposits.  On  the  northwestern  portion  of  the  county  the  surface  is 
covered  by  a  thin  *al«nket  cf  wittdblown  sand  as  nentlsned  previously.  Only 
the  thick  deposits  are  considered  as  eolian  deposited  materiel,  and  are 
napped  as  sand  dunes. 

A  large  concentration  of  sand  dune  deposits  are  located  in  the  north- 
western corner  of  the  county.  Many  isolated  ones  or  groups  are  scattered 
en  the  till  plains  and  outvash  plains  in  the  western  half  of  the  county. 
The  shapes  of  sand  dunes  are  irregular  in  Fulton  County.  However,  a  few 
isolated  dunes,  particularly  those  on  the  outwash  plains  have  a  crescent-like 


shape.  The  widths  of  the  dunes  are  narrow  and  their  height  is  generally 
lees  than  20  feet  above  the  surrounding  land.  However,  in  the  larger 
sand  dune  regions  gently  rolling  to  dune  like  topography  prevails  and  the 
agjeiiaua  local  relief  may  reach  50  feet  or  sore.  Surface  drainage  is  not 
veil  developed.  In  the  steep  slope  areas,  however,  short  gullies  say 
develop.   Blowout©  are  the  unique  forts  of  erosioaal  feature  in  this  deposit. 

The  upper  portion  of  soil  profile  consists  of  a  lossy  fine  sand 
surface  soil  followed  by  a  Xcaey  sand  or  sand  subsoil.  The  lower  portion 
of  the  soil  profile  depends  on  the  original  surface  upon  vhich  the  sand 
dune  is  super letposed.  If  it  is  on  the  glacial  drift  region,  a  sandy  clay 
least  textured  till  is  found  beneath  the  windblown  sand  at  a  dapth  four 
feet  or  oore  froa  the  surface*  If  the  sand  dene  is  developed  on  outwash 
plains  then  a  stratified  sand  end  gravel  ootwash  deposit  occurs  at  depth. 

Us   the  low  topographic  area  in   the  sand  dune  region  the  surf  see  soil 
is  composed  of  a   deep  layer  (from  18  to  42  inches)  of  lossy  sand  to  sandy 
loam.  The  subsoil  ranges  fros  a  sandy  clay  loam  to  sandy  loan.  The  lossy 
texture  till  is  found  fresH  two  to  sis  Stat  balow  fchs  surface. 

Scil  samples  taken  at  sites  4,  5  and  6  by  Joi.ason  show  that  the  surfs; *s 
soils  contain  about  97  percent  sand  and  less  than  3  percent  fines.  They  ire 
Identified  as  a  non-plastic  sued. 

Veil  records  taken  in  sections  8,  T,31H.,  R.1S.,  reveal  about  18  feet 
of  sand  with  streaks  of  yellow  clay  in  the  top  layer.  It  is  underlain  by 
10  feet  of  sand  and  20  feet  of  dirty  sand  and  gravel  before  the  22  foot 
clay  substratus  is  reached. 
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Cumulose  Materials 

Accumulation  of  cumuloee  or  organic  materials  occur  on  the  various 
land  forme  previously  descried  „  The  saosfc  frequently  occurring  cumulose 
deposits  are  found  in  the  kettle  basins  on  the  ridge  and  ground  mora lass. 
However,  many  drainage  channels  on  the  outwash  plain  in  Fultoa  County  sre 
filled  with  the  cuaulose  deposits.  'On  relatively  flat  areas  or  slight 
depressions,  highly  organic  topsoils  easy  occur.  Siaee  fcboaa  on  the   out- 
wash  plains  have  beau  discussed,  only  those  esuII  isolated  areas  are 
considered  in  the  following  discussion. 

1.  Kettle  Basins  and  Channels.  Cumulose  deposits  of  stuck  and  peat 
occur  in  ruogrous  kettle  basins  and  gl&ciel- fluvial  drainage  channels  through- 
out Fulton  -County.  The  larger  deposits  occur  along  the  glacial-fluvial 
channels  which  extend  sevens!  stilus  in  length  and  in  places  shout;  one  half 
mile  in  width.  Ml  the  bauins  and  channels  have  a  uniform  dark  tone  on 
the  alrphotos.  The  surface  is  extremely  flat,  drainage  ditches  are  commonly 
employed  to  loser  the  high  e-reuad  water  table  in  these  areas. 

Most  of  the  pests  are  derived  from  maases,  sedges  and  wood.  Xn  som& 
kettle  basins  a  soft  layer  of  earl  is  found  under  about  12  to  42  inches 
of  muck.  Karl  is  an  earthly  material  composed  principally  of  an  amorphous 
form  of  calcium  carbonate.  Since  it  is  also  undesirable  from  th<a  engineering 
standpoint,  no  separation  is  eade  from  t\m   peat  tad  muck  in  the  soil  profile 
illustrated. 

The  soil  profile  consists  of  a  loaaay  arjck  surface  soil.  However,  in 
some  srese,  particularly  in  the  ridge  not:  a  in  ic  region,  where  the  erosion  of 
material  from  the  surrounding  area  is  severe,  the  surf age  soil  is  a  loam 
underlain  by  s  silt  loam  before  the  underlying  ccaxse  granular  to  fibrous 
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pest  is  reached.  Sand  is  frequently  found  beneath  the  tauck  e&d  poet  deposits. 

The  depth  of  these  eceaslose  deposits  varies  greatly  fro*  oae  location 
to  another „  This  can  be  illustrated  from  well  records  (3).  For  example, 
in  section  25  T.30M.,  R.4E.S  there  is  six  feet  of  aaick  underlying  14  feet 
of  sari.  At  another  site  in  Btffc,  EE%  of  section  21  ?«.21H.„  R.1E.„  10  f?£t 
of  muck  overlies  30  feet  of  blue  clay.  Field  investigation  of  each  i di- 
vidual deposit  is  required. 

2.  Highly  Organic  Toy soil  Depressions.  Depression  areee,  Where 
external  and  Internal  drainage  is  somewhat  retarded,  particularly  on  the 
Qoreinic  areas,  give  rise*  to  the  scctsau&atioB  of  organic  tupsoil.  A  f®» 
saall  depoalts  occur  in  Fulton  County.  Host  of  them  lie  in  the  northern  half 
of  vhe  county.  The  only  one  in  the  southern  half  of  taa  county  lies  about 
one  eile  east  of  Sluagraes.  The  others  are  iocs ted  one  anile  north  east  of 
Athens,  a  short  distance  north  of  Tosa,  about  one  aile  ■seat  of  Richland 
Center,  raid  in  the  sand  dune  and  moraine  areas  et   the  northwester  it  comer 

of  the  county. 

The  soil  profile  is  essentially  the  saiusr.  as  that  of  the  surrounding 
deposit  except  for  the  surface  layer.  The  r/tsrface  soil  ranges  frees  as 
organic  loau  t?  an  organic  candy  loaa»o  Tb/t  subsoil  varies  from  silty  clay 
loam  to  sand  aud  the  C-»ho?£&on  is  composed  of  clay  loess  or  sand  depending 
on  the  origin  of  deposit. 

3.  Swaapc.  There  are  two  areas  sapped  as  swamp  in  Fulton  County. 
The  svaop  located  south  of  Lake  Hanitcu  was  formed  by  the  dressing  of  the 
outlets  of  the  lake.  It  is  surrounded  by  o&:uk  and  peat  basins  on  three 
sides  and  is  connected  with  Lake  Manitcu  to  the  north.  The  other  swamp 
la  located  just  east  of  S.  Mud  Lake. 
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The  s&isap  is  sssenfcieliy  e  esaek  aod  pest  depcsit  su&asrged  by  water. 
The  depth  of  we  tar  its  generally  less  than  a  few  feet  end  the  level  ia  kept 
©ore  or  less  eta^ooary.     Tfce  underlying  cater tal  below  She  su@k  sad  peat 
deposits  is  frequently  seedy   ia  texture.     Siace  tba  depth  of  this  organic 
deposit  varies  fros  one  location  to  ihm  other,  field  exploration  is 
essential. 
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15c     Yah,  P.  T,  and  J.  Haraia,  "Mzphceo  Interpretation  of  Engineering 

Soila  of  Kosciusko  County ,  Indiana,"  Joint  Highway  Research  Project, 
Purdue  ©diversity,  Lafayette,  £cdian«,  June  196Cc 
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rtic 
t 


Plastic 
Index 


Classification 


Unified 


AASHO 


10,9 
5-7 

13.  U 

8.2 

NP 

NP 

NP 

NP 

NP 

7-7 

0.5 

12.8 
NP 
NP 
5.6 

10.5 
NP 
5.3 


SC 
SM-SC 
SC 
SC 
SP 
SP 
SP 
SP 
SW-SM 
SC 

sw 

SC 
SM 
SW-SM 
SM-SC 

SC 
SW-SM 
SM-SC 


A-2-6 
A-2-U 
A-2-6 
A-2-U 
A-3 

A-3 

A-3 

A-l-b 

A-3 

A-2-U 

A-2-U 

A-2-6 

A-2-U 

A-2-U 

A-2-4 

A-2-6 

A-3 
A-2-U 


:  entitled 
thwest 


APPENDIX  A 
SOIL  TEST  DATA  FOE  FULTON  COUNTY 
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Sample 
No. 

Depth  in 
Inches 

Grain  Size  Distribution  'f,  Passing 

Liquid 
Limit 

Plastic 
Limit 

Plastic 
Index 

Classification 

Site 

No. 

It 

No. 
10 

No. 
20 

No. 
IK3 

No. 

100 

No. 
200 

No. 

Unified 

AASHO 

1. 

2181 

36 

95.lt 

85.6 

63.2 

U8.2 

2  U. 7 

16.0 

2lt.8 

2182 

72 

99-3 

91-3 

73.7 

61.6 

38.9 

28.2 

19-0 

2. 

2186 

0-12 

99-1 

90.5 

68.0 

51.8 

JO. 2 

21.0 

JO. U 

3- 

2180 

It 

98.6 

93.6 

73-3 

57.5 

37.3 

28.0 

25.3 

It. 

2179 

0-12 

100.0 

99-8 

99-7 

96.3 

17.7 

2.2 

NP 

5. 

2185 

0-12 

100.0 

100.0 

99-7 

9"t-5 

17-5 

2.2 

NP 

6. 

2175 

0-12 

99.8 

99-8 

99-3 

92.0 

lit. 8 

2.5 

NP 

7. 

218U 

U2-U8 

97.lt 

81.7 

60.5 

38.1 

5.6 

2.6 

NP 

8. 

218} 

0-12 

98.6 

9U.6 

87.3 

7"t.6 

11.5 

5.6 

NP 

9- 

2171* 

2k 

99-1 

87-3 

67.1 

52.0 

19.lt 

lit. 9 

26.0 

10. 

2172 

2-18 

98.8 

96.6 

87.1 

76.6 

39-5 

27.8 

lU.it 

11. 

219? 

U8 

100.0 

9I1.I 

78.8 

66.it 

ltO.9 

26.9 

26.7 

12. 

2176 

•     0-18 

98.9 

97.lt 

91-6 

82.0 

37.lt 

20.0 

NP 

2177 

0-12 

99.7 

98.3 

95.9 

86.2 

27-1 

ll.lt 

NP 

13. 

2178 

It 

97.6 

89.8 

73-8 

59-3 

35.0 

2U. 0 

I6.9 

lit. 

2189 

It 

97.7 

91.8 

74.3 

60.6 

29.6 

17.5 

26.5 

1?. 

2390 

0-2U 

100.0 

100.0 

100.0 

89.6 

18.5 

7.5 

NP 

16. 

2217 

2lt 

97.1 

89.0 

71.3 

59-5 

37-0 

2lt.9 

16.8 

13.9 

13-2 

17.1 

17.1 

NP 

NP 

NP 

NP 

NP 

18.5 

llt.O 

13-9 

NP 

NP 

11.3 

15.9 

NP 
11-5 


10.9 
5-7 

13. U 
8.2 
NP 
NP 
NP 
NP 
NP 
7-7 
0.5 

12.8 
NP 
NP 
5.6 

10.5 
NP 
5.3 


SC 

SM-SC 

SC 

SC 

SP 

SP 

SP 

SP 

SW-SM 

SC 

SM 

SC 

SM 

SW-SM 

SM-SC 

SC 
SW-SM 
SM-SC 


A-2-6 

A-2-U 

A-2-6 

A-2-U 

A-3 

A-3 

A-3 

A-l-b 

A-3 

A-2-U 

A-2-U 

A-2-6 

A-2-lt 

A-2-l( 

A-2-U 

A-2-6 

A-3 

A-2-lt 


The   soil  test  data  tabulated  above  was  taken   from  a  thesis  entitled 
"Airphoto  Interpretation  and  Engineering  Evaluation  of  Northwest 
Indiana  Sands"  by  A.   Morgan  Johnson. 
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SELECTED  UOGB  CP  9EHB  -A3D  BEST  HOLES  25  &EESH  GQi&S^  XSSD3&H1L 

!3ie  selective  arecorci  tabulated  below-  -was  takes  fcoa  Bulletin.  Ixn  20 
entitled  "Gsound-Kiter  Resources  of  Norfchve  la&isaa,    Preliminary 

Bepcets    Fulton.  County,"  by  'Jhe  Geological 

odf  the  Interior  in  ecc  a  of  Votes'  Resources,  3. 

Be-oasrtjaeat  of  C<Eiservat  .o6k3 


At  Sflfc,  Kl|  c  JUL  R.3  Ltiti 


fCiay^  brows.  -  -  - 
_'j  .?/:     . 
I&iad  «  ■ 
sClay,  elu 
jQgarel , 


-. 


'■ 


gSand  ana 


Sand 


'•-■       -~         ;.         jJ 


Clay,  blue  - 
Gravel,  fine  to  •/■£. 


•-*      <.™      u* 


*»      « 


10 
12 
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Bo     Gramila?  SsacfciErei  ftle&a  Morskae  Region 


Material 


Soil j  blaci  clay 

Siay^  silt?  wd  @?& 

saad  acd  git  -  »  ~ 

jClay,  silty-i.  gray,  «iih  trace  of  sat 

-  « 


esa  (in.ft  ?fch_(iaj^ 


•       * i      e ■       ■» 


*■»       i  >      ^*       .-*      o 


7 

■ 


'  17 


m 


Claj 
Sand, 


organic  Bilty   Jlay    it3    teaet;  ,, 


s 


3 


m       r 


■■:..    ._ 


blue  - 


. 


10 

4? 
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C0[    Sandy  Seactrarea  Ridge  ^ggg&gg.. 


jJJL_§Jjfea.  j^ffi*  Se^tlca,4-_ggJ^^  RolEc 


Altitude:     TSf  feet 


6j        *B        «k        0 


1>      dS       (J       t»       «a       ni       ol 


Saad  and  s-t^xsy  clay  - 

Clsy5  stony,  blus 

"Iny  and  gravely  blue 

Cl-gy,  stony?  bine  and  brown  soft  clay  - 

Civ  stony,  blue  with  sa?ji  «-«.-•- 

Slay,  aofb,  blue  aad  sand  laixsd  -  -  -  - 

Saad  --»---. 

Qjeas  .  size  and 


W««n(»«s<»<« 


At 


. 


*       *» 


ea      --•      a*      i3 


!K         .    I  &*■        «» 


14 
1 


21 
}6 


_ 


*J 

39 

"' 

k 

„™J 

m     m 


. J 


(*v    -P4- 


.■     -  .  -J.-   -  -      - 


pay,  3 
[Sane  = 
jGrayal 


I*     £•     A,      » 


ti.    <H    K>    4M    t*    /.j    ti' 


5C 

t: 

TO 
111 
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E.  scuure-d  Sic 

j      Btft.  SWL  Seel  J§j_§|2»_-_. 


1  ____  L  :     ft.' 

Cl&>     yellow  --•-----  =  ---«= 


- 


At  3BJ-, 

[MsterVl 
■ 


(Clay,  yollot? 
[Gravel  -  -  -  -  - 

,  „  .„  «. 


P.    8aadj 

At  SW^C  BHJ-,   Sectlo:i_a^     f_*C&.     F      E.  AI:    .iufic 

Material  __  _______ 

sod  lei: 


Gl£.-'  .... 

{Gravel,  hare 


Sand  -  -  -  _--..__.._         12 

Sand,  fine  gray  -«.-_-_»«.--- 

Clay  and  stones  hs     »»-_-_--         7  $h 

Silt,  -fine  aad  grey  quick  oand  - 
jSaad,  coarse  ----->«•-•-•-..» 
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G.  Medium  Textured  Gsound  Moraine  Eegion. 

At  SWfr,  H2&,  Section  23,  T.29%.  B.2B.    .Altitude;  790  feet. 


Material 


1  "Sfeiclmeas  {  in  ft . ) 


Depth  (in  ft.! 


Top  Soil  -------- 

Clay^ brown  -  -  -  -  —  - 

Gravel  coarse, blue  -  -  - 

Clay,  blue  -  -  -  -  

Gravel,  medium,  blue  -  - 
Clay,  blue  ------- 

Clay, blue  and  sand  mii;ed 
Gravel  medium  blue  -  -  ~ 

Clay  gray  - 

Gravel  Radium  blue  -  -  - 


Material 


Clay,  yellow 
Gravel  -  -  - 
Clay,  blue  - 

Gravel  -  -  - 


3, 
16 

3 
k 

S 
Ik 

lh 

2k 
7 


1 

17 
20 

24 
28 
36 
50 
6k 
88 
95 


At  _swfc,  SV&,  Section  2,  T,3CB„  R.4B.     Altitude :  355  feet 


thickness  (in  ft.)  ,  Depth  (in  ft. 


29 

13 
17 


29 

kz 

59 
6k 


H.  Gravelly  Outwaah  Plain 

At  H2fc,  KB&-,  Section  16,  T.3CMV  R.3B. 


Material 


Sand  and  ^gravel  dirty  -  ~  .  -  . 
Sand,  medium  and  gravel,  clean 
Sand,  medium  -  •  —  «  .... 

Sand,  fine,  dark  gray   -  -  -  . 
Sand  fine  to  medium  -  -  -  -  - 

Sand  medium  -----  -•--  -  . 

Sand  asedium  with  few  gravel  -  - 
Sand  coarse     -----     .  .  .  . 


Altitude;     778  feet) 


gfcictoeaa  (in  ft.)  |    Depth  (in  ft.j 


25 

13 

2 

9 

6 

3 
£ 
6 


25 
38 
40 
k9 
55 
58 
6o 
66 
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At  SE£,  HE|,  Section  16,  T.30I.  R.3E. 


Altitudes  ?QT  feet 


Driller' 3  Log  from  S'Saaory 


Material 


I  Siieteisss  (in  ft.) 


Gravel,  coarse 
Clay,  blue  -  - 

Gravel  -  -  -  - 


33 
4 


Depth  (in  ft.; 


33 
48 


At  SBJr,  S^a  Section  l6,  T.31H.  R..13.     Altitude;  ?'55  feet 


Jiaterial 


1  Ihiclsness  (in  ft.) 


Gravel,  hard,  brown  «•  - 
Clay,  soft,  gray  -  -  - 
Gravel,  coarse,  blue  - 
Sand,  fine,  yellow  -  - 
Sand,  coarse  r&lte  -  - 


W    *•    O    al    » 


25 

9 

8 

8 
5 


Depth  (in  ft.j 


— _ 


25 
34 
42 
50 
-2L 


I.  Sand  dune  Region 
At  S5&,  mh,   Sectl 


».*■»  C    M  *51 


jr.  r 


Altitudes  720  feet 


Material 


Sand  with  streak  of  yellow  clay  -  - 

Sand  -----  —  -  - -- 

Sand,  gray  and  gravel,  dirty  -     -  ~ 
Clay,  blue  ----------     -  - 

Sand  with  some  gravel     -  -  -  -     ~  ~ 

Gravel,  pea-  sized     ------ 


1   'Ihicteaesa  (in  ft.) 


Depth  (in  ft.! 


18 
28 
48 
TO 
74 
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J.     Kettle  Basins  and  Channels  Region 
At  N*&.  Sh\,  Section  25.  T.30H.  RJdS. 


■Altitixdej.    830  feet 


Mavjrial 


Muck  ---.<-----»------- 

Karl ........-.--.- 

Gravel,!  marl  aid  ,sandti  ffixed  .  .  -  -  - 


thickness  (in  ft.) 


6 
Ik 

_3_ 


Depth  (in  ft. 


-u. 


6 
20 

£3L 


At  BWfc.  KE&.  Section  21,  a\3IH»  R.1E.  Altitude:     7^3  feet 


Material 


Muck  ............ 

Clay,  blue  -•--»-..• 
Clay,  blue  and  gravel*  mixed 
Quick  sand  ..... 

Gravel  ------- 


«k       «s       «• 


•Ihielmess  (in  ft.) 


Depth  (in  ft.] 


10 
30 
80 
10 
11 


10 

1»0 

120 

130 

lto 
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APPENDEX      C 


SOIL  CLASSIFICATION   AjND  PROIILh   S'iMBoLS 


Descripti   n 

Gram  Size   Distribution 

Plastic 
Index 

Gravel 
%   Retained  <  n  #10 

Sand 
ftlO-#Z00 

Silt 

O.05-0.O05mm 

Clay 
Less   than  0.005mm 

Symbol 

Gravel 

85-100 

0-15 

0-10 

'0-10 

NP 

o   o  o  o  o 
,0000 
O    0    O    O   C 

Sandy  Gravel 

50-8^ 

15-50 

O-10 

0-10 

6  Max. 

o  •   o      O 

0       o 
O      O       o 

Sand 

0-15 

85-1 00 

0-10 

0-10 

NP 

'•'.'.'. 

Gravelly   Sand 

20-H9 

45-85 

0-10 

0-10 

0   Max. 

.    .  o 

o       •    ■   o 

-      -     O 

Sandy   Loam 

'0-19 

50-80 

0-50 

0-^0 

o   Max. 

Sandy  Clay   Loam 

0-19 

^0-80 

0-30 

20-jO 

10  Max. 

-/■/■/•/■ 

Sandy    Clay- 

0-19 

v,-70 

0-1  s 

30-45 

.  1  Kin. 

Loam 

0-19 

(0-50 

'J-  SO 

0-20 

10  Max. 

Silt    Loam 

0-19 

0-50 

50    100 

0—20 

10  Max. 

11 ! 

Si  1 ty   Clay  Loam 

0-19 

0-30 

70-100 

2  MO 

11   Min. 

:J 

AAA* 

% 

Silty  Clay 

0-19 

V     '  c 

55   7 

30-1*5 

11   Min. 

n  ■ 

Clay  Loam 

0-19 

CO- 50 

50- cV 

CO-  30 

1  1   Min. 

4444 

Clay- 

0-19 

O-55 

0-5  s 

30-100 

11   Min. 

Peat   or  Muck 

■ 

Limestone 

j.i 

-x^- 

Sandstone 

i^E 

Shale 

HI 

Stony  Fragments 

^S^o 

Organic  Matter 

• 

-**,  — - 

Top  soil 

MM 

Classification  of  Gravelly  Soils 

85S-100%  gravel  plus   finer  material  -  Gravel 

50%-%%     gravel   plus   finer  material   -  Clayey,    silty   or  sandy  gravel 

Z0%-U9%     gravel  plus   finer  material   -  Use   fine   classification  and   called 

gravelly   sand,    gravelly   silt  or  gravelly  clay 
0%-l9%     gravel  plus   finer  material   -   Use   fine   classification  only 


. 


DEPTH  -   INCHES 


DEPTH  -  INCHES 


OEPTH  -  INCHES 


DEPTH  -  INCHES 


OEPTH  -  INCHES 


X 


/  /  ,t  ■ 


IJiliiiiilMlli 


5  ^  CI  o 


.-I 


- 

I 

I 

to 

"n 

m 

CD 

m 

8 

in    z 

o     >> 

33 

H 

> 
C 

> 

> 

O 

m 

Tl 

o 

S  «  3 

I  s  1 

o 

>       3 

m    t> 

o 

z 

11° 

-o   ■< 

>    a 

r 

> 

7} 
O 

5  » 

<     o 
o     £ 
m     2 

5 

o 

c_ 
m 
o 
.-1 

T) 

c 

3 

o 
a 

3) 

> 

> 

o 
o 

<z 

CO 

o 

DEPTH  -INCHES 


I       I> 


iiiii^L 

mill  li^fn^ 

/  •■■  ■  ■  f— 

I 


Sii 


^w 


':::..:::   P^ 


;         '  '  /  // 

.^...  tf  / 

MM 

/jif 

V/SUItlS 

y^\\'^.          1 

1  >  ' .  y .. 

/           / 

fe|ji«fMI 

CD 

m 


i     * 

m 

E     -i 

JO 

m 

> 

3J 

r 

j> 

D       S 

o 

en 

m 

CD 
O 

~  T      t>        3J 

I    > 
E 


<    o 


I 


_    O 
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O 
O 
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CD 
CO 
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> 
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